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f** (57) Abstract: A safe ocular lens material which is excellent in oxygen permeability, surface wettability by water, and lubriciry/wet- 
tability, is reduced in surface tackiness, has excellent flexibility and resilience, and gives a final product inhibited from releasing 
^£ monomers therefrom. The ocular lens material comprises (A) at least one compound having a polydimethylsiloxane structure and an 
^ ethylenically unsaturated group bonded thereto through a urethane bond and (B) at least one pyrrolidone derivative having a methy- 
lene group as a polymerizable group. 
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{fr£r#! (A) &£tfv'J3->fL;^ (O <D^tt-t, kfau F>M^ 

#: (B) 43J;^N-«^7^U;VT^ (D) OD'&fh.hCDfiJ^ [{ (A) 
+ (C) }/{ (B) + (D) } (M*it) ] te, (B) + (D) tf&^M 

Tab^o (a) + (o mmu>xttm<Dm$km*£i 

t<»6 7/3 3OTT&D, S & fc$f S b < « 6 5/3 5OTT&3„ 
(A) + (C) t (B) + (D) (Dfd^ [{ (A) + (C) }/{ (B) 

+ (d) } mmit) ] trai&fcff3fc£n**fr£bT, te-&#> (a) t 

'>ij3->flS^ft (O <h©f!l^ [ (A) / (C) (fifctt) ] fcJu v'U 

T&D* <£D#?£b<te2 7/7 3BU:*T?»tK SSIdif *b< »3 0/ 
7 0^±^5. Sfc* (A) IB/HW>X*m©ai4fc 

tt^^n, m<m<t£z><D-z\ $F*b<«7 5/2 sotted, <to 

$?£b<te7 3/2 7ETFTN&0, $61:ff*b<}i7 0/3 0^TO 

So 

#3B9!fc:;fetr>TfciU fc!aU F>fM*# (B) i^S^^tl^, N 
-1BftT^U;P75H (D) ^©^TKtt^y^- (E) SftfflfSCli: 
^Tr^§ 0 SIzKte^E/T- (E) £B&ffl 1/ >XMm £ bT^S d £ 
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*mw\z&^TW$vimf3:$&fc& : £y ce> tun fct^.n 

hHD^nKJl/ <**0 7i"JI/-K tHD + '^V 7 

;V75;x^ (^30 79VV—b> 2-^7S;xfJP (^^) 
7fUl/-ha^CD (7)V3r)V) 7^J7)V*)V 7^UW-h; 

y 7£U Hft207Ml/>^U3- JWE/ (^^) T^U 

W-h ; iSiJifl/^Un-^; 79V U—b* #U^ntf 

U>^U3— JHEy 7#U I/- hft^O^U 7^+V>^J 3- 

(y>iS7) T^U W- h ; xf l/>^'j3-jl/7'J;Vx-r^ ; 
l/>^Un— ;nf-;i/x-^ ; 7# UJMR ; 7$yx^I/> ; 

tHD^fl/>; »Hfctfx;i/; i^US'SW 7^Ul/-b;7 

u;^U5/s?;px— ^ ; -?u\z*>m\i~)v n, n-^pwio*** 

U;KT5h\ N, N-^XWW^^U^SK, N- (2-hFn^> 

ijD-f^M'J>; N-tfx;i/- 2-tfaU FX N-h^- 3 
?•)},- 2-tfDU fx N-tfx;i/-4-^^;i/-2-tfou FX N- 
tfx;w-5-^^;w-2-tfnu N-tfx;v-6-^^;i/-2-tr 

piJFX N-tfx;l/- 3-X^-2-t!D'J FX N-tfx;i/-4, 
5-W;H2-!fDUF>, N-tfx;i/-5, 5-^5 L ;V-2-tf 
DiJHX N-tfx;i/-3, 3, 5-hU^-2-tfa'JHX N- 
tf-;v-2-tr^U FX N-tfx;i/- 3 2-tf^U FX N 

-tf-;i/-4-^^;i/- 2-tf^u Fx N-t*-;i/- 5 -y^;w- 2 - 

fcWJ HX N-tfx;i/-6-y>5 1 ;i/-2-tf^U FX N-bfx;P-6 
-IfJl/-2-^UHX N-tfx;V-3, 5-v ? ^^;V-2-tf^U 
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N-tf-;i/-4, 4-y^il/-2-^'JFX N-f-Jl/- 2 

h*n;i/-4-^^;i/-2 -*7°n^^^A, N-fc*n;u- 7 2 

-^^D7^^A, N-Hn;i/~ 7 -X^;i/~ 2 -*^U7^^A, N- 
tf-;V- 3, 5-^^-2-*^D7^^A, 6- 
^^;l/-2-#:/n^^A, N-t*x;i/-3, 5, 7 - HJ *3^>^- 
2 -#:7°D^:?A&£©N- t?X fr^PPA ; N- tf-;U*;i/AT^ 
N-k'-^-N-^fM^ATS h\ N-tfzi;i/-N-X^;V*;l/AT 

N-tfx^-N-X^VT-fehT^ N-tfz^^HSH^^N 
-tfx;i/T5 H^^$,^e>n^o JltlS.cDfizKte^/ V- (E) (Dfefr 
Tte, z/V u->^j&frt<Dmmmz£iO-?<n. BSffllx>X^»^ 

H^^b^o Jine>«#aTSfe«2a^±^^bTfflv^::<h^ 
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K n-yDtf;i/ <*ao r#ui/-K -rv^;v (;*#) t^u 
1/-K n-^;i/ (*^) 7^Ui/-h, 2-x^;w\3^;i/ 

7^7 U I/- K n-^^^;i/ (^37) 7#UW-K n-^^W (p^^) 
7^UW-K n-F^v-^ (^^) T^Ul'-K t-^;V (^^) 
7^U1/-K (^) 7^Ul/-b, t-^>3Ml/ (^^) 7 

-K (*£0 T^UV—K Xf7'JJl/ (^^) 7^UV— K 

yym^mTJ^JV 7#U V—h£bTteU Tc t ( 

14): 

CH 2 = CR 4 COOC s H (2s _ t + 1) F t (14) 

tttp, R 4 U7Kmm^rc\tcH 3 , s«i~i somwn, t«i~ ( 
2s + i) cd^^-t) ^WDt£ft2>fc&mtfi&\i s>n&o 

MIB-^ (14) T^$tl§{t;^©^JtbTH fc<h;Lk£2 
, 2, 2-hU7Mnx^ 7^Ul/~K 2, 2, 3, 3- 

xh^7;i/^nyotr;i/ (*30 7*1)1"— K 2, 2, 3, 3-rh7 
?)\,-*U- t-^y^)V (;**) 7*U1/-K 2, 2, 3, 4, 4, 4 
-/v^y^l/^D^;!/ (**) 7^UV-h. 2, 2, 3, 4, 4, 4 
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-s\tt7)\,*U-t-^*t-i')\'(*9) 7i"JV-K 2, 3, 4, 5 
, 5, S-s\**J-7)V*V- 2, 4-k*X (h'j7MD/^V) 
;V TWV-Y, 2, 2, 3, 3, 4, 4-'\*Ury)\'*U'7?- 

)V T^Ul'-K 2, 2, 2, 2' , 2' , 2' -^tt^M- 

D^fV7ntf;i/ (*£0 2, 2, 3, 3, 4, 4, 

7*27 )V*uy^)V T^Ul'—K 2, 2, 3, 3, 4, 4, 5 

, 5-3r9$7)VHrU^>?-)V TWV—Y, 2, 2, 3, 3, 

4, 4, 5, 5, 5-y^-^;i/^a^>^;i/ 7^uu-K 2, 

2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7-Ht*7Mua^ 

7^Ul/-K 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 
8-Hf*7;W"D^f;V (^^) 7f UW-h, 3, 3, 4, 4, 5 
, 5, 6, 6, 7, 7, 8, 8, 8 - h V "rtl 7)V^rWti7^-)V 
7i"Jl/- K 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 7- 
hU5 f *7;V^-a'S^;V 7^UV-K 3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10-A^*7MO 

0*£0 7i?VU—b. 3, 3, 4, 4, 5, 5, 6, 6, 7, 7 
, 8, 8, 9, 9, 10, 10, io-A^7*7;W-nf^ 
) 7£UW K 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9 
, 9, 10, 10, 11, 1 l-*i?jr 1 Ti37)V'*uy>7 S9 s)\' (J*£0 
T^UWK 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 
9, 10, 10, 11, 11, ll-;tT*7MD7>f^ (^^ 
) 7^UU-K 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9 
, 9, 1 0, 1 0, 1 1, 1 1, 1 2, 1 2-X-f Zl<V-7)l*V FTisJV 
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-h 'jmJ&ft-e&Zib&W (A) :fe<ktffc!oU F ( 

b) , e/'J^Mb^i (O , N-fimr^UJWTSF (d) 

; ^jizj-uy. x^;k*^]/>> ^owi/^i/x ^;i/x^i/>, 

>, ^ntf;V-Q!-^^;i/X^l/>> ^)V- a-*^)VX^U>. t- 
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-4- (*£0 7^Un-f;l/t^>y7x/X 2-kHD^>-4 
- T^U u^yvar^z/- 5 - t -^M>77x;>, 2-t 

FD^>—4- (*^) 7^'Jn^jm->-2' , 4' -^J=m^> 
^/7i/X 2-kFD^>-4- (2' - 

i«SWJ; 2- (2' - (^^) 

.-fjV^-^r^X^;!/^^^) -2H-^>\/hU7\A-;K 2- (2' - 
- (*£0 7^ , JD-f^i/X^l/7x-Jl/) -5- 
^DD-2H-^>7h'J7y-;K 2- (2' -kFD^>-5* - ( 
7i"JD-1 > JW'>7 , nlfJl/7x-;V) -2H-^>7h'J77- 
;K 2- (2' -tHo^-5' - 7^Ja^M^>7°nif 

;K 2- (2' -kHo^>-5' - (2" -^^^UnW^xb 
-3' -t-7*Wx^) -5-^^-2H-^>7h'J7 

v'-^fc^o'^/HJ Ty-;i/^m^14m^«^J ; 2-t hd+-> 

i#^i^ttMi«i; 2-~>xy-3-:7:r.-;i/-3- (3' - ( 
7^'j0^fJW">7xx;i/) ^n^-jv^^xx^fc^ 

So 
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2- fcKO*v'-3- (^^) 7^Uo^W'>t7^l/>, 1- (o 
-TVhU^TVO -2-kHD^->-3- (^^) 7^'JD^M^> 

3- y*u>* 1- ( (4' - (7xn;UTV0 -7x^JW T % /) -2- 
kFD^>-3- (^^) 7^Ua^fM^>t7^l/X 1- (2' , 
4 ' -^~>U;VT % /) -2- C*£0 7^UO^M^t7^I/>, 1 

- (o-MUK7V0 -2- (*£0 7^JO^^>t7^V>, 2 

- (m- C*£0 7^'Jn<Jk75 H-TnUy) -4, (1' 

- (o-HJ-H/TVO -2' -t7^75/) -1. 3, 

>, 2- (m-k^JV7-U 7) -4- (4' — — hD7x^Jl/77) - 
7-ijy) - 6-^DD-l, 3, 5-bU7v > X 2- (1' - (o- 
MUKTVO -2' -^^M-^vO -4- (m-H-;i/TnUy) - 
6-^DO-l, 3, 5-HUT^X 2- (p-k*^V7n'jy) -4 

- d' - (o-hy;KrvO -2' ^y^-jVT^y) -6-yuu-i 

, 3, 5-HUT^X N- (1' - (o-HU;W7V0 -2' 

;W - 3-H-;i/^^;^^E7T5 h\ N- (1' - (o-HJ^TV)' 

-2' -^^w -6-^1/7^^/75 H, 3-tfn;^^;v 

m- (4' - (p-XM7x^P7V0 -1' t/X7T 

;k &-\f.zi)vy^)vm- (4' - (p-^;V5j>^xn;i/r x /) - l* - 

t/XXfJK 3- (*£0 7^'JP-f^75F-4-7x- 

;v777x;-;k 3- x^uo-r^rs h-4- (8' -tn 

D^>-3' , 6' -S?yUl/*-l' -^y^l/TVO -7x/-;K 3 

- 7i"JnW$H-4- (l' -7x^77-2' -i-y 
^;i/TV0 -7x/-JK 3- 7^Jo-f;P75H-4- (p- 
bu;urvO 7x/-;K 2 -7S/-4- (m- (2* -kKD^>- 
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]_» -j-y^-jVTV) - 6— T yyo^-JV- 1, 3, 5 - h 

U75?>> 2 -757-4- (N-T^W-p- (2' -bh'D^>-l 

' -^-y^)V7V) 7-'jy) -6 — rv^D^-;u- 1, 3, 5-HJ 

7>?>, 2-757-4- (m- (4' - k Fo+S'- 1 ' ~7xZ^7 
V0 7~U7) - 6 — ty~7u^~)V- 1 , 3, 5-h'J7^X 2-7 
$y-4- (N-^^;V-P- (4' -bHn^>7x^V7V) 7-1) 
7) 3, 5-hU7^>> 2-757-4- 

(m- (3' -7^;l/- 1 ' 5 ' -tf9 

\/U;V7V0 7^'jy) -6— f V7°n^-;i/- l, 3, 5-h'J7^X 
2-757-4- (N-7^;1/-P- (3' -7 

5 ' -fc^l/U^TV) 7-U7) -6-^fV7°D^ 

3, 5-HJ75»> 2-75 7-4- ( p - 7i-^7\/7 

- i J 7 ) - 6 — rV^D^n;!/- 1. 3, 5-hU7> ? >, 4-^oir.;i/ 
Tl /_ 7 _ (p^) 7^7 U D-f;V75 H- 1 - t7 h-M^f©7y^I 

( U^) 7^UP-f;V757) - 9, 10-7 
>h^3V>> 1- (4' — t'nM>^ ;V75 H) -9, 10 -7> 
h^*7>, 4-757-1- (4' -h'-;K>^^75 F) -9, 
10-7>h7^/X 5-757-1- (4' - If ~)V*>*M )V7 5 
F) -9, 10-7>h7+/X 8-757-1- (4' -lf-M> 
% /<;V75H) -9, 10-7>h7^7X 4-nhD-l- (4' - 
fc*-;W^>V-l';l'75 F) -9, 10-7>h7^7X 4-kFo^> 
-1- (4' -k-M>7-f^75W -9, 10-7>h7^7X 
1- (3' -ti^M>^JV75F) -9, 10-7>h7^/X 1 

- (2' -t*-;^>y-r;^75 f) -9, io-7>^7+;x 1- 

(4 ' — f V 7 , D / ^-^K>7'1' iV75 F) -9, 10-7>h7+7X 
1- (3' — fv^D^ M>7-<;1'7 5 F) -9, 10-7>h7^ 
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yx !_ (2 ' — rvyn^n;i/^>V-r;VT^ F) -9, io-7> 
h^^y>> l. (4' -tfn;ws>y-r;v75 F) -9, io 

-7>F94V>* i» (4' --<vyD^n;v^>y^;VT5 

F) -9, 10-7>hWX 1, 5' -tfX (4' -tfrJW^V 
-OKT5F) -9, 10-7>h7+/X 1, 5-tfX (4' -fV^ 
D^jK>^Jl/75 F) -9, 10-7>h7+;>> 
5;-4- (3' -k'^M>^^75 F) -9, 10-7>h7^r/ 

>% 1 _^^. ;1/T ^y_ 4 _ ( 4 ' -tfr.;i/^>y-r;v^'>x^;i/T^ 

/) -9, 10-7>h7^;>, 1-757-4- (3' -tf~;V:7x 
~)VT^J) -9, 10-7>h7 + />-2-XM>E 1-757 
-4- (4' -¥~)l7^=-)l7^y) -9, 10-7>h7*;>-2 

-x;i/*>gg, i-75; -4- (2' -t:-;i/^>^;vr5/) -9, 
io-7>b7*y>-2-x;v*>i, 1-75/-4- (3' - (7 

T^Un-r;i/T57 7:cz:;V75/) -9, 10-7>h7^/>- 
2-7Jl/*>M, 1-757-4- (3' - (7^) 7^UcK;i/75/ 
^>^75/) -9, 10-7>h7^y>-2-XM>^ 1- ( 
^X^^^-jVyijjVTS/) -9, 10-7>h7^X 1 

- (j3-AM^>7'J^75/) -9, 10-7>h7+7X 1, 5 

(0 ->7U;KT 5/) -9, 10-7>F7+7X 1 

- ( j 3-<y^D^i/*;Vtol'7U^75y) -5-^^/-f^75 
F-9, 10-7>h7^X 2- (3' - (^^) T^UD-f;i/T5 
H _ T ~rjy) _ 4 - ( 3 ' - (3" -7Jl/*-4" -75/7>h7^ 
y >- 1" --f;i/) -X5/-7~l)y) -6-^PD-l, 3, 5-F 
U75?>, 2- (3' - 7^UaW5H-7-U/) -4- 

(3 « - (3 » _.^;^_4» -7$;7>h7^r/>-l" —HI/) - 
7$ y-7-ij;) -6-tF7^;-l, 3, 5-hVTz?>> 2, 4 
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-t:X- ( (4" -*h*z/7>h?*/>-l" - 
6- (3' -tf-;i/T- U7) -1. 3, 5-hV7z?>* 2- (2' - 

if-;i/7i/^» -4- (4' - (3" -x;i/*-4" -rayy>h 
— r;i/-r^/) -7-u/) -e-^nn-i, 3, 5 

tFn^>-3 (p-Xfl/;77) ^/7x;X 2, 

=^>- 5- (p-Xfl/;7!/) ^W7x;>, 2, 4-^hFn^> 

-3- (p- (*^) 7^'JD'f;i/^->^Wx-jV7^ 

x y>, 2, 4-^kFD^>-5- (p- (y^) 7^'Jn-fM^> 
y^i^x^urvO ^>V7x;>, 2, 4->?fc: h*o^>- 3- (p 
- (y^) 7^'J D-f;W^XWx^7^ ^/7x/X 2 
, 4-7hHD^>-5- (p- (^^) 7^'Jn^jm->X^7x 
nJVTVO ^W7x/X 2, 4-^th*D^>-3- (p- (^^) 
T^'J n-f;i/t^'>7 , D ^7x^77) ^^/7x/X 2, 4-v 5 
kHn^>-5- (p- Ti7 ijD^^>7°ntfjV7x- ;WT 

V0 ^>77x/X 2, 4-> ? hHP^rv'-3- (o- (y^) T^U 
D-fJ^>'^Wx^7^ ^/7x;>, 2, 4-^bHD^ 
~>_5_ ( 0 _ (^^) 7^ iJa^M^^Wx-^y) ^> s / 
^a:7>, 2, 4-ykFD^>-3- (o- 7^'Jn^f;W 
->X^7x-^7y) ^>y7x;>« 2, 4-^kHP^>-5 - ( 
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o- 7^'JD-fM^yXf;V7x-Jl/7y) ^//^i/X 

2, 4-^fcHn^v—3- (o- 

:7xx;KT\/) ^>V7x.;>, 2, 4-^bHn^>-5- (o- 
£0 T^'ja-r^^^^ntfjl/^xnjl/Tl/) ^/7i;x 2, 4 

(p- (N, N-v 5 7^UD^M^>X 
«/7^/) 7X-JV77) ^/7x/X 2, 4-^tFn^>-5 

- (p- (N, N->> 7^'JP^;m~>XW5/) 7xX 
;W7l/) ^>^7x/X 2, 4-S*k Hn^>- 3 - (o- (N, N- 

7^JD^^^xf;i/75y) 7xxjV7y) s<>vy^ 

/>, 2, 4-^kh*D^>-5- (o- (N, 7^'Jn 
-T;i/X^;WT^y) 7xX^7 1 /) ^/7x;>, 2, 
->-3- (p- (N-X^;l/-N- (*30 7^'JD^JW^XW 
yx.~)lTV) s<>V7x./>. 2, 4-'7tFD+y-5- (p 

- (n-x^;1/-n- (j**) 7^ , JD^;mv'Xfji/75;) ?xx 

)VT"/) ^>^7x/>, 2, 4-7kHD^^-3- (o- (N-X^ 

;v-n- c*£0 7^Ua^;W'>xW5y) 7xxjV7^/) ^> 

^/7x;X 2, 4-^kFD^>-5- (o- (N-X^;i/-N- 
£0 T^UD-r;V^>-X^;VT^/) 7xXJl/7^) ^/7x;>, 
2, 4-i7kHD^>-3- (p- (N-X^-N- (*$0 7^'Ja 
-<;l/T^y) 7xXJV7^) ^>y7x/X 2, 4-ytHD^>-5 

- (p- (N-X^;i/-N- (^^) T^UD-r;l/T5/) 7xXJl/7^ 
) ^/7x;X 2, 4->?t:FD^>-3- (o- (N-X3MI/-N 

- (^^) 7^'Jn^fJ|/7$;) 7xXJV7 4 /) ^/7x7X 2, 4 
-^tFn^>-5- (o- (N-X3M1/-N- (^.^) 7^'Jn^JP7 
sy) 7I-J1/7 1 /) ^>77x; >?5;^©^>y7xy >^ttM 
^©^fe^, 2-kHn+y-4- (p-7?l//7y) SIfl7x 
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^m^66e>n^v^'a-^«, 2- (4, e-^xxyv-i, 3, 5- 

MJ7^>- 2 — -5- 7x/-JK 2- (5 

-^DD-2H-^>y hUTV— ;p-2 — - r;w -6- (1, 
;i/x3\>W -4-* ^jvy x j — if ©*«-&tt^J"bftffl &<> 

2M©fi^ttS£W1-&te-£#J (A) £tfaUF>«iS# (B) 

*»9ac^viT«ffl*n*jR«wo (g) turn r'j;w 
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7x-JV) ^\^ri7-7;i/^D7 P DA>, 2, 2 - t£X (m-^^^'Jn^ 
t*'>7z^) ^U-7;VtD^D^>. 2, 2-tfX (o-*^'J 

□^jPt^>'7xzjW ^iJ-^M-nr/nAX 2, 2-t?x (p-* 

^^JD^M+^i-JW 7*D/t>, 2, 2-tfT. (m-^^Ua 
<M+'>7i^W 7"n^>, 2, 2-lfX (o-^^'JUW* 
i/^ain;V) 7°P/1X 1, 4-HX 
7Mn^77 , Pt!;i') ^>i£>> 1. 3-fc:X 

^^^t7Jl'tD'fV7 P atfJP) ^>if>, 1, 2-tfX {2-* $9 

ij a>f M+^+u-^jPtO'fy 7*Db:;w ^>if>, 1, 4-tfx ( 

2-^WJD#ttHV7"DWW ^>i£>, 1, 3-tfX (2- 
^^^'jD-fM+WV^PWW ^>if>, 1, 2-lfX (2-** 

0 5|flJ«±T?*D, Sf*b<«0. lfiPK±T»S. 

*»w©BBfflu>x^»t^v>T, &ttso (g) zm^zmte* fc&w 
(a) £ftM*ti (g) tifi. m®&j$fr£isxmm\zmmi£n2>z-t\zu 
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iz&tt&jfciinimim&TKls. «ftmi8~i 5%*W£b<, 8~i 3 

rob, \,^Mmmu>xtVTmwteEim&*^vT^%£m^?£^o 
&tc. *&wmmi'>xttn<D?\?m®imZs o. 2~o. smpe 

T&&;i£#W£b<> 0. 2~0. 7MPaT!»4!:^J;0fftUi. 

& £ b b*fl6S £ £ £ **i&gTr* W*ib&*0FS b V>*BHte& V**WT? 

^BJ©Blffll/>X#^©^7K^«> $?£b<tel 0-6 om»%T& 
0, <kD^K«3 2~5 5lira5o t7Wl0li%*iT 
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•y->«ti£&w-r t% imoik&vo (a) , m-&it^^^i/>s 

b) lufB^^^^fflS^SA-r^X@> 

e) tuSBBSffil/>X#^e>*M^^^l^<X^, &<£tf 

f) itutBBSffll/>X#^£7Kfn£-fr£XfI 0 

f£Pi;*i*3fcg>K:> ft-er^ (A) , tfDU F>1§^# (B) , ~>Un-> 
ik&m (C) MtfN-iI7^>j;V75h' (D) 

HufB^^4 , tC7jc^'l4W»^^tfe:t^0^b^ o JMfc6ty;ite, S-£r 
l-^D/V -;K 2 - Xn / V - £ ©KSIIS: l~4<D7)lu-)l>g. 
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m^^<^rc\tmmmm\z^^mmfi!mi)m^n^o 

Trt^tl (A) fti^ny F>f§3£# (B) > ^UT^H^DT, 

U3— >-fb^« (c) > N-smy^u^T^ f (d) , iift;^- 
(e) , (f) fcjctf&Mss&i (g) <D^m&, *n*nmdm 

m hxmmmzxm^ . 
&&&ft*mf&vxmmmzxM'£t£&2>M&iz\$, mm<Dmmu>x 
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x, jmfe mn&m &&&<£%— ^om&.rctz^v—ffi&mii'rc 
<b<Dx&z>zt&t<\z!ft%.v^o frfr&m&w- mm&m o'j>ta<£ 

mmm tti^ tT#e»nfc^7>^x vxmmo mm v >xw$. 

nTfecfc<, mmtz£*m^rzmmm-&mxts:-znxh&^o 
mm7i?*)m&Mi&m<DMfoM£i<x\$, rctx\t2, 2' -TVtf 

^v^n^h'Jik 2, 2* -rytfx (2, 

(C^UX^JO. 0 0 1-2^0, ^b<«0. 0 1~1TO5. 
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UsSmfc <&M£rW) <D'pt£< hh— ^©M*fc«M^©®©±®lct>fc 

gut, (^cS'&m ®*>fc< t>b— ^©ssfc^o-ffis^jgij 
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nzuv(D$ig:m : £m$i~?z>z-t&T&z>o fetch, i^ti>uvtM 
mm\H(Dm^^m^mmm^r^m(D»^^m^mm^ urn* 

-i-ft\zm4t-£l*:Z>r£Sb\z\$, 1. OmW/cmHUt, 

Pt^TffoT s b^<, ^fe, mtz&mm<Dmfti&&&m&)izmttVTh& 

D$?^b<«3 o c c^±t$)Dv mm(D^^mir^tcJsb\z\tm^< 
nrcj&Mmz'j&mzmvTmmx, mmtinj:tsL£<Dmm\n:*i&T 0 & 

^rcm^(Dm<D-mznvxn'ox^^o ^mwwmuyxtmt 
i/r«, mnu>xu£m&(D&mmmzmj)W*mci±z>zt&mmh 

<D^fru : t<D-' : $%tyw\~?z>z.£\z. -Tfefr-z, mmmzxm^xm 

e»nfe ? ? > ^ x bx^fM^iSffl i/ >x^jct & z. t 

^s. *mwx\mmoz*t%mftm*m$i~Tz>z.iiiz&?xm 
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)v^>"M)v-z^y^=-)^^y^>^^^ (tpo) , tfx (2, 

y^;i/x— t)V. s<> s M >-n-^;i/x— >^ 
^S^Hfl^J ; 2-fcFn*^-2-*?^-i-:7xx;V:7 p nA>-i 
-:*->, p-fvyPbf;V-a-kHa^WV7*Wxyx p-t 
-^hU7Dn7th7x/>, 2, 2-> ? ^h^v'-2-^aix;i/ 
Tirh^x/X a, a-^7UD-4-7x;^>7th7xy X N 
t N _^}.^x^;i/-4, 4-zS7^y^>V7x.S >1zE<D7x.;>% 
ym&MI&M; i-tFn^>^n^^7xzj^h>; l-^x 
1 , 2-7°Pn>^>-2- (o-Ih^^A^V) 

u->v >%kytm&mi&M ; e?^>v*xAa > 2 -x^;vr >x > 
mm\&&nftmmm<D^m-£. e^ioowut^o. 00 

l~2gBT&D, $?*u<^o. oi-nm 
v >x <h IrIb# t — %m \z.$m bt % & ^ a 
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Tt?^ o T %> «fc o Mfiffy7XvlI tb Z> ^m&Wck:m.&77 Xvl 
3Kk WRF (fct^LHT, 13. 5 6MHz) *itffi«»AF (fc 
15. 0 — 40. OKHz) , V^^ot (fcfcAfcf, 2. 45 

ghz) , mmkte&Q*mmifi$ktez>) » cr-r^p# 

^--y— ©MfcfcS lWHWBftST?) , #X?t* «£JE©*&, fcfcffift* 
fc£*.fc£, 10~150Pa) ^ItiSt^iltt^O, &1S%K&&: 
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jSlc^ffl b 5 & t> <e>^& £ - 

a-^m (^7X"7) £fT5££fc<k£:/^Xvm^1^K:«fcS^ffiBfc» 

X^XvtfXiftS (T)V-J>, <?ymfc£ : 1-5 0 s c cm) 
: EJ~?—fl7,Mik (l~50sccm) 

tfU— fita (Mti&kl 3. 56MHz, ffi7j3 0~1 0 0W> ffiTJ 1 . 0 
~3 0 P a) o 
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jR-T&^ttfX^&o 7c<h*_fcf> UVUf^fr^LTH 0. 5-1 5m 
W/cm 2 (3 6 5 nm) ©1ST, 1-3 OWIIMg^UT 
i^D?gb«-r-SCt^mWTa5^o Mcd^, 40-10 0 

teiniMsrau MwB^TKtt^e y bTc^Mfe s warn # bfc 

;Vn>J> (MPC) ^N- (3-x;v*:/c3t?;i/) U ck;M-3^ 
Xt^P-N, N-^y^jVT^-^A^^-O (SPE) fcZWm-i 

(EDMA) , ^ l Jxfl/>^U3Hl/^ 7^U1/ 
-K TU^y^^U U—h (AM A) , ^IfVV^'Jn-^^TU^ 
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gijunxjcfc o BSffl u>xmm~ vrcmmWs $>%>wtmmfr e»^ota bfc 
^»*«WRffll^ £ ^E^Sf & r £ « . «frsa» mnJ^fcft;^ *«i 

-f>^>bD>«l C. I. VAT BLUE 4, C. I. VAT 
BLUE 6, C. I. VAT BROWN 1, tf^>hP>m^«, 
C. I. VAT GREEN 1, T> h 9*/ >*;Wt*/-;V*T?tt, 
C. I. VAT BROWN 2, -f >^=f*Ttt, C. I. VAT B 

lue i^£^»we>ns. 

1) 7K^tt^^£**K#tSt£i*& 
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3) u^nmm*mi\zw.Misi£z> 

-wm\z\%. 7;wuiE mmmm. ^vxm% -mm^mz^^ 

0 5 0-5. 0^;i//L, M7C^JT^?>A-r HaiT-^^T-T h^HJ^A 
(Dmm&O. 001~50g/L jt7G^«^M~8 0*C, 

mm\z^.u~8 ox:f)m&^ 0 ^tcmnmm^ o. oooi-i. o 

C. I. solubilised VAT BLUE 6, tf 
7>bD>M, C. I. solubilised VAT GREE 
N 1, -f >v?^T«, C. I. solubilised VAT B 

lue l^af^wsn*. wm^mmmn^m-r^m^t, mm. 
mm v >xunowm^ j ^-mm^\zusm^m^mm^m^vxmmt 

2>Z\£tfX&2> 
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C^D^E/^- (Al) CQiJit) 

^-b (IPDI) 7 5. 4 8g (0. 3 4^W &&Zt&T±^)\'7'k 
b*—h (FeAA) 0. 12g^iPbfe a W**»7KBISf^^ 
3\Ho/0=M}-> (fi^4 0, TRm^ai 5 6 0 g/^k ftfc&flS^X 
f£ (flc) MKF— 6 0 0 2, KT> DHDMS i 40tV^) 5 2 9. 9 

og£»ib, 8 ox:\ziimvtt^)irt7>*'vm4mm, wfc^o 

~d€\Z, 2 - kFD+'>X^7^Ul/-b (HE A) 3 9. 4 7 g ( 
0. 3 4^) , S^lh^!ltbTp-^b^^x/-;V (MEHQ) 
0. 2 0g£H^P:7^nfi»;t)DU 8 0 < C©^-r;WN*X*T?^b 
fee ffi3R#|HJ^ »H-NMR*J:tfFT/IR*«fflb 

fee Mr8tft£-4fc5 2 2. 3 3 g (JR*8 1 %) 

X H-NMR (in CDC 1 3 ) ; 5 0. 06ppm(Si-CH 3 , 
m) , 0. 52(Si-CH 2 , 2H, m) , 2. 91 (NH-CH 2 , 
2H, d) , 3. 02 (CH 2 -N = C=0, 2 H, s) , 3. 42 (- 
0-CH 2 , 2H, t) , 3. 6 1 (-0-CH 2 , 2H, m) , 4 . 1 
8-4. 34 (- (O) CO-CH 2 -, 6H, m) , 4. 54 (NH, 
1H, s) , 4. 8 5 (NH, 1H, s) , 5. 84 (CH=, 1H, d 
d) , 6. 14 (CH=, 1H, dd) , 6. 43 (CH=, 1H, dd 
) 
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FT/I R ; 1 2 6 0 2 cm" 1 (Si-CH,) , 1094*5 

<fctfl 0 2 3 (Si -O-S i) , 1 6 3 2 (C = C) 1 7 2 8#Sfi (C 

(^£7 0^7*7- (A 2) <Z>§g5£) 

-h (IPDI) 44. 6 0g (0. 20^) *$<fc^T-fe^;i/T-feh 
h (FeAcAc) 0. 0 7g£»]bfco :PV>T?, M^tK^S^ 

*?-)v^u*cV> m&mi o, 7jcms^»i ooo g/^;k m®^# 

II fiKF-6 0 0 1, OT, DHDMS i 1 0 9 0. 8 

og&s&bnu ^;w\*x*8 cc^io^b, mufP^ il^bfco 

^fffc, ^T-fe^Tirb^-h (FeAA) 0. 07g25£tf#UX 
5PW>^U (7K^«^*1 0 2 0 g/^Jk Aldric hftSJ) 

1 5 6. 8 0 g^^DD*M2 0 0mLfc»iBSii:fc»*t*^JPb> #5 

#5ftfc4 i ro#©*»M*«£b& (TW;Wt&> 4210g/ 

h5IB^Fb1#:1 0 6. 5 0 gS^O^frtfe 5 0 OmLH^ P75X3t, 
2— rV^T*— NX^;kT#U h (I EM) 7. 9 0g (0. 0 5 
=E)V) ^miPbfeo l^MittTp-/h^>7xy-Jl/ (MEHQ 
) 0. 0 5g^n77^3^ftlb, 8 0X;<D3''C)WX$>-Cfflfr 

bfeo msnm^ Rmmm**. ^-nmrmott/irm 
fee mmt-^ms 4. 5 6 g (k$7 4%) 
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1 H — NMR (in CDC 1 3 ) ; 6 0 . 0 6 p pm (S i - CH 3 , 
m), 0. 5 2 (S i -CH 2 , 2H, m), 2. 91 (NH-CH 2 , 
2H, d) , 3. 0 2 (CH 2 -N = C = 0, 2H, s) , 3. 5#ig ( 
-0-CH 2 , m) , 4. 18-4. 34 (- (O) CO-CH 2 -, 6 
H, m) , 4. 5 4 (NH, 1 H, s) . 4. 8 5 (NH, 1H, s) , 
5. 84 (CH=, 1H, dd) , 6. 14 (CH=, 1 H, d d) , 6 
. 43 (CH=, 1H, dd) 

FT/I R ; 1 2 6 2*5<fctf 8 0 2 cm- 1 (SI-CH,) , 1094*3 
«fctf 1 0 2 3 (Si -O-S i) , 1 6 3 2 (C = C) 1 7 2 8#jfi (C 

TRI S : hUX (hU^Wn*'» ^u;K/nfcr;i/*^uw—b 

DMAA : N, N-^^VTf U H 

1, 3-MMP : l-^f;H3-/fl/>-2-tfO'J F> 

1, 5-MMP : l-^^;V-5-^^l/>-2-trnU F> 

5, 3-MMP : 5-^f;V-3-^fl/>-2-HD'J F> 

N i PMP : 1- i-^ntf;i/-3-^^l/>-2-t!nU F> 

N-VP : N-t-;H2-t!DU H> 

MMA : ^^;M^^U h 

EDMA : Ifl/>^J3-^^U V"- h 

NMP : l-pWl/-2-t!nU K> 

TPO : 2, 4, 6 - h U^fM>^JV-^7x-^X7^ 

HMPPO: 2 - t HD^>- 2 -^^-7*0^71/ > 

BAPO: t'T, (2, 4, 6-hU^M>^JW -7i-JV*X7 
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ADMVN : 2, 2' -7W7* (2, 4 -*?*5-)VKVU— V U )V) 
CBDMP : 2- ( 5 - # P P- 2 H-^>V h U 7 S J~)V- 2 — f )V) 
-6- (1, l-S^^WX^W -4-^^7i;-JV 
HPT: 2- (4, 6-y7x'Jl/- 1, 3, 5 - b U 7&>- 2 — T;V 
) -5- 7x;-Jl/ 

BZT-MA: 2- (2' - (2' ' -^UP'JM 

=^>xb^» -3' -t-^;w^-;i/) -5-pWV-2h-'W/M) 
TV-;!/ 

APMA:fh7- (4-/^^'JiV75F) i7^P->7-> 
PAMNp : 1 - 7x^7^/- 3 - ^^^ U D^JV^'>- 2 - t7 h 

(HPLC) ) 

VU, 3-MMP, 1, 5-MMP, 5, 3-MMP^diN-VPHO 

MER*I©1, 3-MMP, 1, 5-MMP, 5, 3-MMP^fdSN- 
V P <D 7± h X h U M^iitTH PLC fcT^flrSfr ^\ £ ©^*f 
*8Jfc<kt), xKlfcl*^/^— IME (PPm) , y$l!|lC^tf-^M##rtI 
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1 (%) , l/>Xt!t^t5^S$S 2 (%) teV:fflWM«; (raL 
) , A : ^/ T-(Dkf-^ffi^> a : femmm^. b : l£ftMJH% W : 
:/l/-haS (g) , wiE^OSW^y^-©!!^ (%) Srffl^ 

SI (%) = {VX (A-b) } / (aXWXwX 10 0) 
S 2 (%) = {VX (A-b) } / (aXWX 1 0 0 0 0) 
(TOC##r) 

n&w&<D$mm l^-t^wj 1 ovyxm^tmtvtz.. ems 

-D&s-v-y^jizfcmis. ftmrn.®: (oh) , mmwii. 3, 8, hh 
±mmmm^ (too toc-v csh ) £<£fflb, np 

OC (Non Purgeable Organic Carbon) FT^S£b7co ^^^S4(e: 
^To ^ffCD^M (ppmC) \%, i$—YZV-?mk (0B) 
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nywv I/>X£3Mf ±T*-o#t K) \z bt^, JtT V >X& D 

&t>i*:rcm(Dmm& (u>xm±o^mm, uyxt^m^ommm) & 

b i^^mnmzxn. u>xm±*z-?y$>t> j &z>£t>-tfr\z.%v& 

c : uyxt^mvmmmztsi^^ u>xm±(om^)*m<Wi^^< 

d : u>xmmz.*&m®itf&®* uyxt^-mhommm^m^ 
mmM mm,m ) 

(,KfS*l4) 

fc*&2 0 g©=lM&infcT#ltU #Jhi&&a>j£2j (So (g/mm 2 ) 
) *«H£U $&Ci:n^3 0Wftttfef> -^©^ (S (g/mm 
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mm (%) ^#ffibfeo 

mtimmm (%) = { (so-s) /so} xioo 

-f >Xho >^t^ifsf^M Mode 1 4 3 0 0$^ ^T#35SB#C9 

#v^^, mmu>xum\mmm<. u>xmmm\z\-±u>x<Dmm 

b^-A— £££JBU ISO 99 13-ltfoTO. 1-0. 4mm 

\,\ £<DDk{fi£6 4£bT£M^tbfco &&mi^^$Sc£>¥&te (X 
10" 11 (cm 2 /sec) (mLO/mLXhPa) ) 
^H#P^fC^ViT^^e)fflV^nT#fe¥{i (XIO" 11 (cm 2 /s 
ec) (mL0 2 /mLXmmHg) ) CO. 75§iMT^5. 
(®t)f^) 

t^^mot ^^EfT^iti T%m^xmm2 s'c, mms oxom- 
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^bfeo fc^u w^fn^a^©w&7X«Ji8T©tt»Jt©sa (g) , 

it©** (g) £*t- 0 

(»*%) = (W-W 0 ) X100/W 

tw>l, hj/ws^x /ws^ft, 3i^xfo-;k 
X£3 7 , ctc: > r5i^Mg«bfc«, x^y-^^^x^i/x— 

TifittSU U>Mflftrt=U>8tK:T, (mg/cm 2 ) ^IL 

mmm i ~ 3 ^mtifcM i 

*3<fctXJft^ 0 . lmm®3>^^ hl^>Xte*tj£) fiHaXbfc. #CWr, 
2 *5<t 3 7K?qMS^©^ ! a^4 I © TOC fc«k* *ffl*aMieffffill* 

^4 (C^bfeo 
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mum 4~ 3 i&&zsit&W2~5 

iifi^TT^7X-?HM (RFH1A5 0W, Bi3 1 0 0 P a 
rn>^ hl/>X£#fc 0 MI^Sl 0-1 4^^bfeo 
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